PRELIMINARY.
ternally on another of twice its radius.   The epicycloid so described
Is of importance in optics, and will, with others, be referred to when
we. consider the subject of Caustics by reflexion.
In the third figure we have a hypo-cycloid traced by the rolling of one circle internally on. another of four times its radius.
The curve of § 87 is a hypotrochoicfc described by a point in' the plane of a circle wlrich rolls internally on another of rather more than twice its.diameter, the tracing-point passing through the centre 'of the fixed circle. Had the diameters of the circles been exactly as i : 2, § 101 shows, us that this curve
would have been reduced to a single straight line.
106.    If a rigid body move in any way whatever, subject only to the condition that one of its points remains fixed, there is always •(without exception) one line of it thro\ign this point common to the body in any two positions.
Consider a spherical surface within the body, with its centre at the .fixed point C. All points of this sphere attached to the body will move On a sphere fixed in space. Hence the construction of §.91 may be made, only with great circles instead of straight Sines; and .the same reasoning will apply to prove that the point O 'feius obtained is common to the body in its two positions. Hence every point of the body in the line OC, joining O with the fixed point, must be, common to it in the two "positions. Hence the body may-pass from any one position to any other by a definite amount of rotation about a definite axis. And hence, also, successive or simultaneous rotations about any number of axes through the fixed point may be compounded into one such rotation.
107.   ^Let OA, OB be two axes about which a body revolves with angular velocities to, ^ respectively.
With radius unity describe the arc AB^ and in it take any point L Draw /a, //? perpendicular to OA, OB respectively. Let the rotations about the two axes be such that that about OB tends to raise I above tKe plane of the paper, and that about OA to depress it. In an infinitely short interval of time r, the amounts of these displacements will be u^lp. r and — Wo. T.' The point /, arid therefore every point in the line Of, will be at rest during the'interval v if the sum of these displacements is zero—Le. if
o^. 7j3 := <o  fa,
Hence the line OI is instantaneously at rest, or the two rotations about OA and OB may be compounded into one about OL   Draw
